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Craig Randock, AlA

LEEDTM 2.0 Accredited Professional

Russell Healey, PE

Architectural Energy Corporation — Daylight / Energy Analysis
LightForms — Daylight Analysis
Wenk Associates — Landscape Architecture
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NREL Campus




S&TF Site

SERF FTLB
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The Science & Technology Facility will utilize the existing parking



Daylight / Views
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: Light Reflecting Panel

Translucent South Clerestory
Height: 4'-6"
Tvis: 30%

Reflectance > 75%

Overhang
Length: 4'-0"
Spacing from facade: 1'-0"

Transom Glazing

Clear glass
Tvis > 80% Hallway Glazing
Bottom-up blinds = Height: 4'-6"
(if desired) = Tvis: 35%
[= VE1-40







Office







Ceiling Slope
Reduced from 10° to 6° to
reduce lightshelf depth

South Clerestory
Lightshelf/Luminaire
Depth: 4'-0"

Diffusely transmitting

Louvered Overhangs

South Clerestory Window

Height: 5-0"
Tvis: 50%
Viracon VE1-55 (47%)

Closed Office Daylight Window

Spacing: see dimensions
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[

Height: 2'-4"
Tvis: 50%
Viracon VE1-55 (47%)

Closed Office View Window

Closed Office Lightshelves

Depth: 5'-0"

Height: 4'-2"
Tvis: 36%
Viracon VE1-40

Non-specular underside







Table Mountain

Front Range
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Basis for DOE2 Geometry



Site L ocation — Golden, Colorado
Elevation

Latitude

Longitude

Outdoor Conditions
Basis: 2001 ASHRAE
Summer (coincident)
Design summer wet bulb
Winter

Cooling Degree Days:
Heating Degree Days:

5,283 ft.
39.45N
104.52 W

93 °F db, 59 °F wb °F
64 °F wb

-5°%db

695 CCD65

6016 HDDG65




Comparison of Baseline ASHRAE-90.1 2001 and S&TF Title 1l Design

Characteristic

Lighting control

Laboratory zone controls

Laboratory fume hood
unoccupied air flow setback

Laboratory exhaust air heat
recovery

Chiller efficiency @ AR
standard conditions

Boiler Performance

Office HVAC system

Office and laboratory cooling

Tower fan control

Annual energy cost (including
both regulated and unregulated

loads)

Annual energy cost (including

only regulated |oads)

ASHRAE 90.1-2001 Energy Cost Budget
Building

Manual space and automatic sweep control

Constant volume w/reheat

Hood open 18" and exhausting at 100 fpm

No heat recovery modeled.

0.80 kW/ton

80% full-load steady-state combustion efficiency
for boilers sized 2.5 — 10.0 Mbtu input and all
boilers

Standard VAV system with 55 °F Supply Air
Temperature

Water cooled chiller

Two-speed fans

$360,464

$273,736

STF Titlell Laboratory Design

Automatic dimmable day lighting control

Variable Volume with Fan Coil Unitsfor
supplemental heating and cooling

50% of design air flow

Run-around coil system.
63% efficient

0.449 kW/ton with variable speed drive

97% efficiency

Under floor air system with fan powered
terminal boxes and 63 °F supply air temperature

Evaporative cooling with water-cooled chiller
backup

Variable speed fans

$245,495
(32% annual energy savings over ASHRAE
baseline)

$158,767
(42% annual energy savings over ASHRAE
baseline)

Hoods were modeled as requested by NREL, and in accordance with the LEED for Labs protocol not ASHRAE 90.1-2001



Under floor Air Distribution

Louvered Overhangs

Spacing: see dimensions

Reduced from 10° to 6° to

reduce lightshelf dej
o P South Clerestory Window
Height: 5-0"

Tvis: 50%

Viracon VE1-55 (47%)

South Clerestory
Lightshelf/Luminaire
Depth: 4-0"
Diffusely transmitting

Closed Office Daylight Window
Height: 2'-4"

Tvis: 50%

Viracon VE1-55 (47%)

Closed Office Lightsh
Depth: 5-0"
Non-specular undersid¢

Closed Office View Window
Height: 4'-2"
Tvis: 36%
Viracon VE1-40

“Individual Control”

SERF &TF



Office Air Handler Section

Return Air
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Under Floor Supply Air



From Makeup Air >

Lab Air

Fan Coil Unit
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Venturi Valve VAV

JAVAVAVAN

CHWR
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Make Up Air Units

Indirect Evap
Energy Recovery
Cail
-
Fan
J——

Direct Evap



Energy Recovery Flow Diagram

Make Up Air Energy Coils

Process Cooling Water :
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Process Energy Exchanger

Energy Recovery

Indirect

Cooling Tower




Exhaust Energy Recovery

Discharge




Exhaust Air System

6 Individual Exhaust Stacks Have Staged Fans
Stacks 1, 2 and 3

Stack 4

Stack 5

n!  Stack 6 Standby
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Annual Cost Comparison



SmithGroup - Architecture & Engineering

Thanks to the National Renewable Energy Laboratory
and

Nancy Carlide, AIA

LEEDTM Accredited Professional




